This study, performed in order to determine the dipteran species of forensic entomology importance at high temperatures, was carried out from 20 May to 12 September, 2008, and the obtained data belongs to Callihoridae and Sarcophagidae families including the important insect species of Diptera. Pig carrions and bovine viscera were put in iron cages in Balkan Campus of Trakya University to monitor and identify the dipteran species attracted. Observations and sampling were performed twice a day, one in the morning and one in the afternoon. Collected specimens were identified and Calliphora vicina, C. vomitoria, Chrysomya albiceps, Lucilia coeruleiviridis, L. cuprina, L. sericata and Pollenia angustigena from Calliphoridae and Sarcophaga africa from Sarcophagidae were determined. L. coeruleiviridis, L. cuprina and P. angustigena are first records for Turkish Diptera fauna.
Introduction
When a death human body is found, the main questions are how, when and where the death occurred. Forensic entomology tries to estimate the place of death and the post-mortern interval (PMI) considering development durations of insects attracted to the body, their behavioral models and home ranges. The major insects benefited from in forensic entomology are members of Sarcophagidae, and particularly Calliphoridae of the Diptera. The importance of use of dipterans in forensic cases depends on the correct identification of specimens. Also, existing data of drugs and poisonous or other chemical substances found in the body or in the scene would be supportive. Entomologic evidences, when compared to other methods such as autopsy results and police reports, are the most trustful scientific tools in terms of statistical methods in determination of postmortern interval (Carvalho et al. 2004) .
Regional distributional studies on members of Calliphoridae and Sarcophagidae, which are the most important groups in forensic entomology, were performed in north America (Petrik et al. 2004) , in the central America and south America (Catts & Goff 1992) , in Europe (Rognes 1991) , in Africa (Kurahashi & KirkSpriggs 2006) and Australia (Norris 1994) .
Members of dipteran families Calliphoridae and Sarcophagidae are the first occupants of a death body and are commonly used by forensic entomologists to estimate PMI. Experimental studies showed that these dipterans are attracted to the carrion in the first minutes (Watson & Carlton 2003) . Larval size and stages are the most important elements used to identify the flight time of the fly (Gruner et al. 2007 ). Calliphoridae and Sarcophagidae larvae give the highest amount of destruction to the carrion during the early stages of decaying so that PMI of a death occurred two or three weeks can be estimated with a small error, as long as the ambient temperature is properly known (Putman 1978; Meyer 2007) . Calliphoridae members were determined to fly long distances to find a food source. Studies in South Africa showed that flies were attracted by the carrion from far away. These flies are considered as reliable organisms in determination of death time since they are the first to arrive the carrion.
Forensic entomology is a recently developing field of study in Turkey. The very few studies so far belong to Açıkgöz et al. (2002) , Özdemir (2007) and Şabanoğlu (2007) in Ankara, Karapazarlıoğlu (2004) in Samsun and Yüksel (2006) in İstanbul. The distributional patterns of forensically important dipterans in Turkey are partly known. This study was performed to determine the Diptera species in Balkan Campus of Trakya University in Edirne that could be considered important in terms of forensic entomology.
Material and Methods
The studies dealing with insects, which are important in forensic entomology, were performed mainly using animal subjects. Various carrions of different sizes have been used worldwide in decaying studies. Examples include from alligators (Watson & Carlton 2003) and bears to pigs (Tenorio et al. 2003; Watson & Carlton 2003) and sheeps (Deonier 1940) . Despite the diversity of organism groups, one of the pig species (Sus scrofa domestica) (Linnaeus 1758) are the most preferred animals in such studies since this species is omnivorous, have an intestinal fauna similar to those of humans and have a skin with relatively less hair covering as in humans (Anderson & Van Laerhoven 1996) . Depending on this last structural similarity, the time needed for decaying of a pig body is approximately the same needed for a human body (Campobasso et al. 2001 ).
In the present study, S. scrofa domestica carrion and bovine viscera were used to determine Diptera members to be attracted. The study area was located in Balkan Campus Arboretum of Trakya University. The point where the material placed in a cage was selected in front of a bush mass. The trees of this mass were Ulmus minor Mill., Salix alba L. and Populus x canadensis Moench. and the front side of the cage was covered with crabgrass.
Samplings were performed during the hot period from 20 May to 12 September, 2008. During this period, 2 bovine viscera and 3 female pig carrions were used. Weather temperature and humidity were measured twice a day by visiting the study site between 09:00-11:00 am. and 15:30-19:00 pm (Figure 1) . Adult specimens on the material were obtained using a sweeping net and kept in 70% ethyl alcohol in tubes. Eggs, larvae and pupae of flies were taken with the help of a forceps. Some of these embryonic stages were put in 70% ethyl alcohol containing tubes and some were place in petri plates in order to make laboratory observations to determine development durations. Identifications were performed according to Greenberg & Kunich (2002) and Cutter (2002) .
Results and Discussion
In the present study, Calliphora vicina and C. vomitoria within Calliphorinae, Chrysomya albiceps within Chrysomyinae, Lucilia coeruleiviridis, L. cuprina and L. sericata within Luciliinae, Pollenia angustigena within Polleniinae of Calliphoridae and Sarcophaga africa within Sarcophaginae of Sarcophagidae were determined. The most dominant taxa among these species were L. sericata and L. cuprina. L. coeruleiviridis, L. cuprina and P. angustigena are not only new for Turkey fauna but also were recorded for the first time in Turkey with this study.
The finding that Calliphoridae species were the first to lay their eggs on the carrion within the first minutes of exposure are in accordance with results obtained by Byrd & Castner (2001) and Watson & Carlton (2003) .
During the study period from May to September 2008, Ch. albiceps and L. coeruleiviridis were observed until mid-June, C. vicina until late June, P. angustigena and S. africa until the first week of July and C. vomitoria until August whilst L. cuprina and L. sericata were observed during the whole study period (Figure 2) .
Although Cragg (1956) reported that L. sericata did not lay eggs below 30°C at field conditions, in our study, most of the eggs laid in May and June, when the weather temperature was below 30°C, were found to be those of L. sericata. Similarly, Greenberg & Kunich (2002) reported C. vicina as a low thermo-tolerant species stopping its development above 27°C, but adults of this species were obtained in laboratory rearings at 28°C and in May and June when the temperature was around 30°C. However, no C. vicina specimen was obtained in July and August when the temperature exceeded 30°C (Figure 3) . Minimum and maximum durations of adult emergence in laboratory conditions (28°C temperature and 50% humidity) were found as 17-20 days for C. vicina, 16-19 days for C. vomitoria, 9-11 days for Ch. albiceps, 10-15 days for L. coeruleiviridis, 10-14 days for L. cuprina, 9-13 days for L. sericata, 10-13 days for P. angustigena and 16-23 days for S. africa (Table 1) . Greenberg & Kunich (2002) reported that C. vicina needed 15-29 days to complete its metamorphosis from egg to adult at 25°C temperature and 60% humidity. We found that this period ranged for this species from 17 to 20 days in our laboratory conditions of 28 °C temperature and 50% humidity. This result shows that the main factor effecting life cycles of dipteran species is weather temperature. An increased temperature leads eggs to open quickly and fastens larval metabolism which in turn shortens the duration of the whole life cycle. Greenberg (1990) and Goff (2001) reported that members of Calliphoriinae and Luciliinae were night active species and could lay their eggs during night, but in low numbers. However, no egg was observed in our early morning investigations on the material left in the study site in night, in accordance with results of Byrd & Butler (1997) and Haskell et al. (1997) . Daytime investigations in mornings and afternoons revealed that the hours from midday to evening were the times when eggs were laid in dense amounts. The fact that egg laying in the hottest months (July and August) and in afternoons when increased temperatures were recorded was performed by L. sericata and L. cuprina indicates that these two species are comparatively more tolerant to increased temperature values.
